Quantitative image cytometry of hepatocytes expressing gamma-glutamyl transpeptidase and glutathione S-transferase in diethylnitrosamine-initiated rats treated with phenobarbital and/or phthalate esters.
Image cytometry was used to quantify the volume of liver expressing two histochemical markers associated with neoplasia, gamma-glutamyl transpeptidase (GGT) and the placental isozyme of glutathione S-transferase (GST-P). Rats were treated with diethylnitrosamine (DENA) followed by phenobarbital (PB), di(2-ethylhexyl)phthalate (DEHP), or di-n-octyl-phthalate (DOP) for 26 weeks. In one series, PB-treated rats were given 2.0%, 0.5%, or 0.1% DEHP in the feed. GGT expression was detected diffusely throughout the liver parenchyma in several treatment groups so that any enhanced expression in altered foci (AF) and nodules (N) was not apparent. GST-P was detected only in AF and N. GST-P may represent a second genetic alteration, as GST-P+ AF and N also expressed GGT but not the reverse. The peroxisome proliferator DEHP inhibited expression of GGT or GST-P in livers of either DENA-treated or DENA+PB-treated rats. With GST-P the reduction was correlated to a reduced number of AF and N. In contrast, DEHP's stereoisomer, DOP, was as effective as PB in promoting expression of both markers. We conclude that image cytometry of hepatocytes expressing GST-P can be used in the bioassay of the carcinogenic potential of chemicals that affect liver proliferation.